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(54) SILICONE RUBBER COMPOSITION EXCELLENT IN MOLD RELEASE PROPERTY 

(57)Abstract: 

PURPOSE: To obtain a curable silicone rubber composition capable of forming a matrix 
greatly improved in the persistence of releasability by incorporating a specified compound 
generally used as the curing catalyst for a condensation- curing composition. 
CONSTITUTION: This composition contains a diorganopolysiloxane (A) having at least two 
alkenyl groups in the molecule and a viscosity at 25°C of 1 ,000-1 OO.OOOcp, an 
organohydrogenpolysiloxane (B) having at least two SiH groups in the molecule in an amount 
sufficient to provide a molar ratio of the SiH groups to the alkenyl groups of component A of 
(0.4 to 4.0):1 , a fine silica powder (C) having a specific surface of at least 50m2/g in an 
amount of at most 50 pts.wt. based on 100 pts.wt. component A, a platinum group metal 
catalyst (D), and at least one compound (E) selected from an organotin compound, an 
organotitanium compound and an imidazole compound in an amount of 0.01-2 pts.wt. based 
on 100 pts.wt. component A. The incorporation of component E can give the objective 
composition capable of forming a matrix remarkably improved in the persistence of 
releasability even from, e.g. a urethane resin with excellent physical properties. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (A) It has at least two alkenyl radicals in a monad, and the viscosity of 25 degrees C 
Diorganopolysiloxane of 1,000 - 100,000 cP, (B) The ORGANO hydrogen poly siloxane which has at 
least two SiH radicals in a monad, This SiH radical describes above. As opposed to the alkenyl radical 
in the (A) component 0.4-4.0 An amount which becomes mol twice, (C) Specific surface area is an 
impalpable powder silica 50 m2 / more than g, and the above. (A) component Per 100 weight sections, 
below 50 weight sections (D) The platinum metal system catalyst of the amount of catalysts, and (E) At 
least one sort, the above which are chosen from an organic tin compound, an organic titanium 
compound, and an imidazole compound (A) component Silicone rubber constituent excellent in the 
mold-release characteristic which contains per [ 0.01 ] 100 weight sections - 2 weight sections, and 
changes. 

[Claim 2] The hardened material which hardens a constituent according to claim 1 and is obtained. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the silicone rubber constituent excellent in the mold- 
release characteristic effectively used as a reversal matrix for templating. 
[0002] 

[Description of the Prior Art] It is a well-known technique by using a silicone rubber mold as a reversal 
matrix, and filling up with and carrying out cast molding of the resin to this to manufacture a replica. An 
activity actual as some of autoparts and components for household electric appliances is recently 
increasingly presented with such a replica, i.e., resin molding. For this reason, the property of casting 
resin comes to be thought as important and amelioration of that mechanical property etc. has that of a 
**** better potato. The actual condition is that the number of the replica which the improvement in such 
a property of casting resin will, on the other hand, spoil the endurance of a silicone rubber matrix, and is 
obtained from one matrix has been decreasing remarkably. For this reason, improvement in the mold 
release endurance of a silicone rubber matrix is desired. 
[0003] 

[Problem(s) to be Solved by the Invention] As a means for raising the mold release endurance of a 
silicone rubber matrix conventionally, using what processed the canal-ization-processed reinforcement 
nature silica, and a hydrophilic property or a canal nature silica with the silazane compound is 
performed as a bulking agent of the silicone rubber constituent which constitutes this matrix. The matrix 
formed from the silicone rubber constituent which used such a bulking agent does not show mold 
release endurance which is still satisfied to current, the high physical-properties urethane resin which is 
the mainstream of casting resin, although surely improvement in mold release endurance is accepted. 
[0004] Therefore, the object of this invention is to offer the silicone rubber constituent which can form 
the matrix which was excellent in mold release endurance also to high physical-properties urethane resin 
etc. 
[0005] 

[Means for Solving the Problem] According to this invention, it is (A). It has at least two alkenyl 
radicals in a monad. The viscosity of 25 degrees C Diorganopolysiloxane of 1,000 - 100,000 cP, (B) The 
ORGANO hydrogen polysiloxane which has at least two SiH radicals in a monad, This SiH radical 
describes above. As opposed to the alkenyl radical in the (A) component 0.4-4.0 An amount which 
becomes mol twice, (C) Specific surface area is an impalpable powder silica 50 m2 / more than g, and 
the above. (A) component Per 100 weight sections, below 50 weight sections (D) The platinum metal 
system catalyst of the amount of catalysts, and (E) At least one sort chosen from an organic tin 
compound, an organic titanium compound, and an imidazole compound, Above (A) component The 
silicone rubber constituent excellent in the mold-release characteristic which contains per [0.01 ] 100 
weight sections - 2 weight sections, and changes is offered. 

[0006] That is, the important description of this invention becomes possible [ forming the matrix whose 
mold release endurance improved wonderfully also to high physical properties urethane resin etc. ] by 
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being in the point which blended the organic tin compound, organic titanium compound, or imidazole 
compound currently use widely as a curing catalyst in a condensation hardening setup of tooling 
product, and using these at least one sort for the silicone rubber constituent of an addition hardening 
mold. 

[0007] (A) It becomes a principal component in the constituent of component this invention. The 
organopolysiloxane of the (A) component needs to have at least two alkenyl radicals in a monad, in 
order to form a hardened material by the addition hardening reaction. Moreover, the viscosity of 25 
degrees C It is also required to be in the range of 1,000 - 100,000 cP, and these physical properties of the 
hardened material which workability will fall or will be obtained if it becomes out of range are spoiled 
for viscosity. 

[0008] This organopolysiloxane For example, following average empirical formula (1):R1 a R2 b R3 c 
SiO (4-a-b-c)/2 among the (1) [type, even if Rl, R2, and R3 are the same respectively, you may differ, 
and it is a permutation or an unsubstituted monovalence hydrocarbon group, and a, and b and c are zero 
or more numbers — it is expressed with] which is the number with which are satisfied of 1 .9 
<=a+b+c<=2.4. As said monovalence hydrocarbon group here A methyl group, an ethyl group, a propyl 
group, Cycloalkyl radicals, such as alkyl groups, such as butyl, and a cyclohexyl radical, Alkenyl 
radicals, such as a vinyl group, an allyl group, and an isopropenyl radical, a phenyl group, Aralkyl 
radicals, such as aryl groups, such as a xylyl group, benzyl, and a phenylethyl radical, And radical by 
which all or a part of hydrogen atom of these radicals was permuted by halogen atom etc., for example, 
chloromethyl radical, 3, 3, and 3-trifluoro propyl group etc. can be illustrated, it averages in a monad, 
and two or more pieces are alkenyl radicals. This organopolysiloxane is RSiO 3/2, even if it is a straight 
chain-like. A unit (R is said monovalence hydrocarbon group) or Si02 You may be the thing of the 
letter of branching including a unit. Moreover, you may combine with any in the middle of a molecule 
end and a chain, and a vinyl group is still more suitable for an alkenyl radical as this alkenyl radical. 
Moreover, although you may be which radical illustrated above fundamentally as monovalence 
hydrocarbon groups other than an alkenyl radical, when especially solvent resistance is required, it is 
desirable [ it is desirable that it is generally a methyl group, and ] that it is 3, 3, and 3-trifluoro propyl 
group. 

[0009] It sets to this invention and is a component (A). Although the suitable example of the 
organopolysiloxane which are used by carrying out is not limited to this, it is as follows. 
[Formula 11 




CH 2 -CH-Si40Si* 



n 



0Si-CH=CH* 



R 



[Formula 2 



CH, = CH-Si40Si> 



n 



■f OS 1 4-- 0Si-R 



CH=CH* R 



[Formula 3] 
R R 



R-Si-fOSi-K 40S 



\+ m OSi-R 



CH=CH 2 R 



[Formula 4] 
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H R R R 

II II 
CH 2 = CH-SK0Si*„ -fOSi> m 0Si-CH-CH 3 
II II 
R R CH=CH 2 R 

[R* is said monovalence hydrocarbon groups other than an alkenyl radical among a formula, and n and m 
are the positive numbers which serve as range which viscosity mentioned above.] 
[0010] It can manufacture by the well-known approach, for example, the organopolysiloxane mentioned 
above is [ an ORGANO cyclo polysiloxane and ] R3 SiO 1/2. The compound which has a unit can be 
manufactured by carrying out a equilibration reaction under existence of alkali or an acid catalyst. 
[001 1] (B) The ORGANO hydrogen polysiloxane of a component (B) component acts as a cross linking 
agent, and needs to have at least two SiH radicals in a monad. Namely, this SiH radical and the above 
When the alkenyl radical in the organopolysiloxane of the (A) component carries out an addition 
reaction, the hardened material which is a rubber elasticity object is formed. 

[0012] As this ORGANO hydrogen polysiloxane, what is used with the silicone rubber constituent of 
the conventional addition hardening mold can be used, for example, there is especially no limit in that 
molecular structure, and you may have which structures, such as a line, annular, and a letter of 
branching. Moreover, it describes above as a substituent combined with silicon atoms other than a 
hydrogen atom. The same radical as what was illustrated about the organopolysiloxane of the (A) 
component can be raised. Moreover, generally it is suitable for the viscosity in 25 degrees C of this 
ORGANO hydrogen polysiloxane that it is in the range of 5 -■ 500 cP. 

[0013] 3 SiO 1/2 which can also manufacture this ORGANO hydrogen polysiloxane by the well-known 
approach in itself, for example, can serve as octamethylcyclotetrasiloxane and/or tetramethyl 
cyclotetrasiloxane, and an end group (CH3) A unit and H(CH3)2 SiO 1/2 It can manufacture by making 
a compound including a unit equilibrate at the temperature of -10 degrees C - 40 degrees C under 
existence of catalysts, such as a sulfuric acid, trifluoro methansulfonic acid, and methansulfonic acid. 
[0014] this invention - setting - this ORGANO hydrogen polysiloxane - this SiH radical - the above 
the alkenyl radical in the (A) component - receiving - 0.4-4.0 mol twice - especially - 0.8-2.0 It is 
used in an amount which becomes mol twice. If there are few amounts of this SiH radical than the range 
concerned, crosslinking density will become low too much and, as for the hardened material obtained, 
properties, such as thermal resistance, will fall. Moreover, if there are more amounts of a SiH radical 
than the above-mentioned range, on the occasion of hardening, the problem of foaming by 
dehydrogenation will arise and it will have an adverse effect also on the thermal resistance of a hardened 
material. 

[0015] (C) The impalpable powder silica of a component (C) component acts as reinforcing materials. 
Namely, especially the constituent of this invention is used as a templating ingredient, and templating of 
various configurations is performed by making the hardened material into a matrix. Therefore, since the 
hardened material forms the matrix which has an inverse tapered shape configuration, especially in such 
a case, strength properties, such as tear strength, are required. In the constituent of this invention, it 
becomes possible by using an impalpable powder silica as reinforcing materials to form the hardened 
material with which are satisfied of such a strength property. 

[0016] This impalpable powder silica requires that specific surface area (BET adsorption method) 
should be more than 50 m2 / g, and specific surface area cannot give a strength property which is 
satisfied by under 50 m2 / g. 

[0017] In this invention, dry type silicas, such as fumed silica, and synthetic silicas, such as a wet silica, 
are used a condition [ specific surface area being above-mentioned within the limits ] as such an 
impalpable powder silica. As a commercial item of a dry type silica, Aerosil 130 made from Japanese 
Aerosil, 200, and 300, Nipsil LP by Cabosil MS-5 made from Cabot, MS-7, Rheorosil QS-102 by 
Tokuyama Soda Co., Ltd., QS-103, and the Japanese silica company It is. etc. - as the commercial item 
of a wet silica - Aerosil R-812 made from Degussa, R-812S, R-972, R-974, Rheorosil MT-10 by 
Tokuyama Soda Co., Ltd., and Nipsil SS by the Japanese silica company There is series etc. Since it has 
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a lot of silanol groups on the front face, these silicas can also be used as the so-called processing silica 
by which surface treatment was carried out with a halogenation silane, alkoxysilane, various silazane 
compounds, etc. 

[0018] Moreover, the loadings of this impalpable powder silica are described above. It is below 50 
weight sections per organopolysiloxane 100 weight section of the (A) component, and it is suitably 
blended so that suitable reinforcement may be obtained at this within the limits. The workability of a 
constituent will be spoiled if these loadings exceed 50 weight sections. 

[0019] (D) Although it is used in order for the platinum metal system catalyst of a component (D) 
component to promote the addition hardening reaction of said alkenyl radical and SiH radical, and there 
is a thing of a platinum system, a palladium system, and a rhodium system in this, a complex with the 
alcoholic denaturation object of a platinum system, for example, platinum black, chloroplatinic acid, and 
chloroplatinic acid, chloroplatinic acid, an olefin, an aldehyde, a vinyl siloxane, acetylene alcohol, etc. is 
used especially suitably. These The so-called amount of catalysts is sufficient as the amount of the (D) 
component used, and, specifically, it is a component (A). Per organopolysiloxane and by platinum metal 
conversion It is especially 1 - 1,000 ppm 0.1-10,000 ppm. It is used in an amount. 
[0020] (E) A component (E) component is at least one sort chosen from an organic tin compound, an 
organic titanium compound, and an imidazole compound, and these act as a mold release disposition top 
agent. The hardened material which hardens the constituent of this invention and is obtained by 
combination of this component shows the notably excellent mold release endurance. 
[0021] What is used as a curing agent of a common condensation hardening mold silicone rubber 
constituent as this organic tin compound can be illustrated. For example, a dibutyl tin JIRAU rate, 
dibutyl tin dibenzyl maleate, Dibutyltin dioctoate, tin dioctylate, di-n-butyl dimethoxy tin, Bis-ethyl 
MAREIRU dibutyl tin oxide, dibutyl tin benzyl maleate, Tetrabuthyl bis(ethyl malate) JI tin oxide, a 
dibutyl tin screw (iso octyl phthalate), a dibutyl tin screw (3-methyl-3-methoxy buthylmalate), a dioctyl 
tin screw (benzyl malate), a dioctyl tin JIRAU rate, etc. can be mentioned. 

[0022] As an organic titanium compound, silicate ester, its chelation object, etc. of titanate, such as 
tetra-isopropyl titanate, tetra-n-butyl titanate, a butyl titanate dimer, tetrapod (2-ethylhexyl) titanate, 
diethoxy titanium acetylacetonato, titanium diacetyl acetonato, titanium octyl glycolate, titanium lactate 
ethyl ester, titanium triethanol friend NETO, and these partial hydrolysis condensates, the partial alkoxy 
** chelate compound of titanium, titanium chelate compound, and other titanium can be mentioned. 
[0023] As an imidazole compound, 2-methyl IMIDARU, 2-ethyl-4-methylimidazole, 2- 
undecylimidazole, 2-heptadecylimidazole, 2-phenylimidazole, 2-phenyl-4-methylimidazole, l-benzyl-2- 
methylimidazole, 2-ethyl imidazole, 2-isopropyl imidazole, a 2-phenyl-4-benzyl imidazole, 2-phenyl - 4, 
5-dihydroxy methyl imidazole, 2-phenyl-4-methyl-5-hydroxymethylimidazole, 2-phenyl-4-benzyl-5- 
hydroxymethyl imidazole, 4, and 4'-methylenebis (2-ethyl-5-methyl imidazole) etc. can be illustrated. 
[0024] The loadings are described above, although even two or more sorts of combination can be used 
even if these are independent respectively. (A) component It considers as per [ 0.01 ] 100 weight 
sections - 2 weight sections, especially the 0.05 - 1.0 weight section. If the mold-release characteristic 
improvement effect which will be made into the object if fewer than the 0.01 weight section is not 
discovered and it is used so much more than 2 weight sections, the hardenability of a constituent will fall 
and will have an adverse effect on the rubber property of the hardened material obtained etc. 
[0025] In the constituent of other compounding agent this inventions, a well-known compounding agent 
can be added in itself in the range which does not spoil the object of this invention of raising mold 
release endurance in addition to each component mentioned above. For example, in order to adjust the 
setting time, the low-molecular-weight organopolysiloxane of vinyl content, such as vinyl 
cyclotetrasiloxane, triallyl isocyanurate, alkyl maleate, acetylene alcohol and the silane of those or a 
siloxane denaturation object, hydroperoxide, tetramethylethylenediamine, benzotriazol, etc. can be used 
in respectively independent or two or more sorts of combination as a control agent. 
[0026] Moreover, when transparency is required, it is Si02 fundamentally. A unit and R3 SiO 1/2 It is 
said component (B) about the silicone resin of the silicone oil fusibility which consists of a unit 
(monovalence hydrocarbon group which R mentioned above), and has at least one alkenyl radical in a 
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molecule. It can use together with an impalpable powder silica. Moreover, it is also possible to substitute 
with this impalpable powder silica depending on the case. Especially as this silicone oil fusibility 
silicone resin said R3 SiOl/2 unit A unit and Si02 (here - R - a methyl group -) The ratio chosen from 
a phenyl group and a vinyl group is 0.6-1 .5. It is in the range, and the range whose vinyl group content 
in lOOg of this resin is 0.01-0.20 mols — it is — the inside of a monad — Si02 what has the unit three to 
about 20 ™ component (A) addition of solubility or grant on the strength — it is suitable. Generally, the 
amount of the silicone resin used of this silicone oil fusibility is described above. (A) component Per 
100 weight sections, and 5-100 The range of the weight section is suitable. 
[0027] In addition, coloring agents [, such as inorganic pigment; organic dye ], such as cobalt blue; 
combination of thermal resistance, such as cerium oxide, zinc carbonate, manganese carbonate, red 
ocher, titanium oxide, and carbon black, fire-resistant improver;, etc. is also possible. 
[0028] The hardenability silicone rubber constituent of silicone rubber constituent this invention is 
easily prepared by mixing to homogeneity each component mentioned above. This rubber constituent is 
easily hardened on the temperature conditions of 0 - 150 ** extent, and forms the hardened material of a 
rubber elasticity object. A passage clear also from the example mentioned later, this hardened material is 
notably excellent in mold release endurance, and is effectively used as a matrix of various configurations 
as a templating ingredient. In addition, when manufacturing a replica by the casting of resin using the 
matrix formed from the hardened material of the silicone rubber constituent of this invention, the mold- 
release characteristic can also be further raised by applying release agents, such as silicone oil and 
fluorine system oil, to this mold. 
[0029] 

[Example] As organopolysiloxane of a base component, chain both ends are blocked by the vinyl 
dimethylsilyl radical, and viscosity (25 degrees C) is abbreviation. The dimethylpolysiloxane of 5,000cP 
is used. As an ORGANO hydrogen polysiloxane of a cross linking agent, they are the following average 
type and [Formula 51. 

Cfh 1H3 H CH3 

1 1 1 1 

H-Si-fOSi-fg -tOSi-)-* OSi-H 
I I I I 

CH 3 CH 3 CH3 CHs 

What **** is used. As an impalpable powder silica, a BET specific surface area is abbreviation. The 
impalpable powder silica (the product made from Japanese Aerosil and Aerosil 200) of 200 m2 / g is 
used. 

[0030] The example of comparison 1 above-mentioned dimethylpolysiloxane The 800g above- 
mentioned impalpable powder silica Having supplied 200g in the kneader and stirring it well, 
hexamethyl silazane 80g and lOg of water were added, and mixing was performed for 1 hour, without 
heating. Then, temperature Temperature up was carried out to 150 degrees C, mixing was performed for 
further 2 hours, and temperature was dropped to ordinary temperature after mixed termination. This 
mixture To 500g, it is said ORGANO hydrogen polysiloxane. 25g chloroplatinic acid octyl alcohol 
complex 100 ppm (platinum conversion) 

After adding and stirring well, degassing was performed under the vacuum and the silicone rubber 
constituent was prepared. This constituent (the viscosity of 25 degrees C is shown in a table 1) was 
stiffened in 60 degree-Cx 2 hours, the sheet was created according to JIS K 6301, and that physical 
property was measured. Moreover, similarly, the concave matrix was cast, casting of the urethane resin 
(3075 made from H&K) was carried out to this concave section, urethane resin was hardened in 60 
degree-Cx 1 hour, and templating was performed. This templating was performed continuously and the 
surface glossiness of urethane resin molding was measured for every time. These results are shown in a 
table 1. 

[003 1] To the silicone rubber constituent obtained in the example 1 of example 1 comparison, it is a 
dibutyl tin JIRAU rate. 0. 1 weight sections (per dimethylpolysiloxane 100 weight section) addition was 
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carried out, and the silicone rubber constituent was prepared (the viscosity of 25 degrees C is shown in a 
table 1). Following and hardening conditions The surface glossiness of measurement of the physical 
characteristic of a hardened material and the urethane resin molding for every templating was measured 
like the example 1 of a comparison except having changed in 100 degree-Cx 2 hours. A result is shown 
in a table 1 . 

[0032] Example 2 dibutyl tin JIRAU rate Instead of the 0. 1 weight sections, it is tin dioctoate. Except 
having used the 0.1 weight sections, completely like the example 1, the silicone rubber constituent was 
prepared and the surface glossiness of measurement of the physical characteristic of a hardened material 
and the urethane resin molding for every templating was measured like the example 1 . A result is shown 
in a table 1. 

[0033] Example 3 dibutyl tin JIRAU rate Instead of the 0.1 weight sections, it is tetrabuthyl titanate. 
Except having used the 0. 1 weight sections, completely like the example 1, the silicone rubber 
constituent was prepared and the surface glossiness of measurement of the physical characteristic of a 
hardened material and the urethane resin molding for every templating was measured like the example 1. 
A result is shown in a table 1 . 

[0034] Example 4 dibutyl tin JIRAU rate Instead of the 0.1 weight sections, completely like the example 
1, the silicone rubber constituent was prepared and the surface glossiness of measurement of the 
physical characteristic of a hardened material and the urethane resin molding for every templating was 
measured like the example 1 except having used the 2-phenylimidazole 0. 1 /weight section. A result is 
shown in a table 1 . 
[0035] 
[A table 1] 











mm 


mm 4 


&g (Poise) 


400 


450 


430 


400 


500 


m (IIS A) 


35 


33 


34 


33 


36 




400 


450 


400 


380 


350 




W& Kgf/cm ! 


55 


50 


48 


42 


52 


S\miZ Kgf/cm 


25 


26 


22 


18 


26 


















10 


95 


97 


90 


85 


94 




50 


95 


93 


87 


90 


89 


m 


100 


55 


86 


84 


76 


95 


% 


150 


30 


84 


74 


51 


92 




200 


21 


81 


60 


48 


90 



[0036] 

[Effect of the Invention] According to this invention, the hardenability silicone rubber constituent which 
can form the matrix whose mold release endurance improved wonderfully is obtained. 



[Translation done.] 
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